Combination of IMP-4 metallo-beta-lactamase production and porin deficiency causes carbapenem resistance in a Klebsiella oxytoca clinical isolate.
This study shows for the first time the mechanism of carbapenem resistance of a Klebsiella oxytoca clinical isolate ZC101 recovered from a Zhejiang University Hospital in Hangzhou, China. MIC values of imipenem, meropenem, and ertapenem for K. oxytoca ZC101 were 16, 16, and 128 microg/mL, respectively. Conjugation experiments demonstrated the transferability of a resistance determinant from K. oxytoca ZC101 to Escherichia coli EC600. Results from isoelectric focusing, polymerase chain reactions, and DNA sequencing confirmed that K. oxytoca ZC101 produced IMP-4 metallo-beta-lactamase (MBL) and CTX-M-14 extended-spectrum beta-lactamase, whereas E. coli transconjugant only produced the IMP-4. Amplification of integron revealed that bla(IMP-4) gene is located within a class I integron that was carried in a plasmid approximately 55 kb in size. Sodium dodecyl sulfate polyacrylamide gel electrophoresis profiling of outer membrane proteins of K. oxytoca ZC101 indicated lack of expression of the OmpK36 porin. DNA sequence analysis of ompK36 gene of K. oxytoca ZC101 showed the gene was disrupted by an insertion sequence IS5. In all, the results show that plasmid-mediated IMP-4 MBL production combined with the loss of OmpK36 porin caused the resistance in K. oxytoca ZC101 to carbapenems.